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Abstract 
Education is the starting point of the future economic development, a precondition for achieving economic growth. Even if it 
doesn’t represent an insurance policy in relation to the unemployment phenomenon, the education fulfills a major condition for 
finding a job. Among other factors, the increasing percentage of young people finishing a form of higher education and not 
finding a job in connection to their graduation form, or not finding a job at all, suggests a decrease in employee credibility of the 
diplomas and therefore a significant decrease in employment among young people. According to the Eurostat, in 2013 the 
unemployment rate of young people finishing a form of higher education and aged less than 29 years old was 12.7%, much 
higher than in 2008 when it was 7.4%. The main purpose of this study is to discuss the main factors identified in the literature 
that lead young people in the EU countries to attempt higher education or not. Based on the data provided by Eurostat, OECD 
and World Bank, the paper provides useful information regarding the cost of the education in the European Union countries. 
Also, a comparative analysis between Romania and European Union countries will be conducted, regarding the costs of the 
education, using simple regressions and Principal Component Analysis. 
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1. Introduction 
The purpose of this study is to offer a brief overview of the evolution of the European education and the cost of 
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it. 
The hypothesis from which we start is based to the fact that the evolution of the education is influenced by a lot 
of factors. The education fulfils a major condition for finding a job. 
It has economic implications – the efficiency in terms of providing solid training to the teenagers  in order to be 
able to compete in the labour market; social implications - welfare, social identity. 
“Higher Education is not only important from a personal development perspective of the individual taking Higher 
Education, it also has a high societal development impact” (Veugelers, 2011). 
In the last years, in Europe has taken place a massive expansion in tertiary education – this can be the 
consequence of the Bologna system introduction – according to Eurostat, in 1998 in the EU27 the Participation rates 
in education was 52.7% and in 2012 it was 62%. 
Another aspect that leads to the massive expansion in tertiary education can be rather a natural result of the 
emphasis on education as the engine of economic growth, but also a consequence because of the entrepreneurship 
that was introduced, whereby universities are forced to finance themselves, and one of the most convenient methods 
is to attract a greater number of students.   
An important body of literature states that education plays a significant role for the inclusive growth of the young 
people since it leads to empowering people through employment, poverty reduction, investment in development and 
innovation. Faced with more and more complex labour market, young people take tertiary education as one of the 
essential manners of signalling their capacity to work and be productive, and an important body of literature 
acknowledge this approach as an investment that can bring future rewards in the form of financial gains, but also as 
individual choices that bring economic and non-economic costs. The Mincer equation is one of the most frequent 
relationship estimated in the economical labour. “The simplest form of the Mincer equation has (the log of) wages 
depending only on years of schooling and years of experience, with a linear relationship between schooling and 
wages” (Humphreys).  
Like any other investment, “a rate of return can be calculated. In this case, the rates is primarily driven by the 
reality that people with higher levels of education earn more and are more likely to be in work (“benefits”). Where 
the rate of return is high, it implies a real financial incentive for people to continue their education” (OECD, 2012). 
Several studies emphasize that, on average, youth rarely merge the education and employment. According to 
Eurostat in 2013, for instance, only 16.3% of young people from 28 European Union aged 18-24 years old combined 
education and employment.  
The main idea of this study is to take into consideration some indices that relate to education and its cost. 
The relationship between the variables was analysed using simple regression and the Principal Component 
Analysis. 
We used 11 indicators that are essential in the education process: Live births by mother's age at last birthday and 
legal marital status, Youth employment by sex, age and educational attainment level 15-24 years old, Population on 
1 January by age and sex 15-24 years old, Students from abroad by level of education and origin, Population with 
tertiary education attainment by sex and age, Labour cost levels, GDP per capita in PPS, Early leavers from 
education and training by sex and labour status 18-24 years old, People at risk of poverty or social exclusion by 
education level, Life expectancy at age 65, by sex, Crude rate of net migration plus adjustment. The data was used 
from EUROSTAT and the countries included in the analysis are: Belgium, Bulgaria, Czech Republic, Denmark, 
Germany, Estonia, Ireland, Greece, Spain, France, Croatia, Italy, Cyprus, Latvia, Lithuania, Luxembourg, Hungary, 
Malta, Netherlands, Austria, Poland, Portugal, Romania, Slovenia, Slovakia, Finland, Sweden and United Kingdom. 
The data was registered from 2012 (for the Principal Component Analysis) and 2011 (for the simple regressions). 
The statistical data processing was conducted using SPSS software. 
2. Literature review 
The cost of education represents an important factor that determine if a teenager will pursue or not the education 
process in the form of higher education. In connection with it, there are a lot of factors that leads to this conclusion. 
We tried to emphasize these factors in the next part of the article by using the Principal Component Analysis and the 
simple regression method. 
In a scientific writing, Usher classified some worldwide countries using the Educational Equity Index score. 
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According with him, the Educational Equity Index score is an index that does not stand alone to measure the 
“accessibility”. The EEI measures the amount of people from higher socioeconomic status (indicated by father’s 
education level) that are over-gathered in higher education. He observed “that the Netherlands has the highest 
Educational Equity Index score, just ahead of Ireland, Canada and Finland, all of which have effectively similar 
scores. Educational Equity is lowest in Belgium, Germany and Austria, where children of university-educated 
fathers (i.e. from high socio-economic backgrounds) are overrepresented by between 131 percent and 233 percent” 
(Usher, 2004). 
In another scientific writing, Medow and Usher present an analysis that measure the cost of education by taking 
into account that if a country has both private and public higher education, a weighted-average of tuition fees has 
been provided. The cost in not only tuition, it also includes all the additional fees, the cost of the books and other 
materials.  The “data is presented for each country five cost “inputs” - education costs, living costs, grants, loans and 
tax expenditures - and the five additional cost “indicators” derived from these inputs (a sixth indicator – education 
costs – is identical with an input)” (Medow and Usher, 2010).  
According to them, Norway has the least expensive system of higher education (the educational cost is around 
2.2% of median income level). Another important aspect related to the higher education costs is represented by the 
cost of living. The total costs are represented by combining the above two sets of data. They concluded that the 
smallest cost is in Latvia, while the biggest cost is in Japan, with the difference between these two countries around 
18.000 dollars per year of study. Another important aspect that they pointed out is that the tuition fees may differ for 
international students in comparison with national students enrolled in the same program (Medow and Usher, 2010).  
“In Austria, for example, the average tuition fees charged by public institutions for students who are not citizens 
of EU or European Economic Area (EEA) countries are twice the fees charged for citizens of these countries. 
Similar policies are found in Australia, Canada, Ireland, the Netherlands, New Zealand (except for foreign doctoral 
students),Poland (only for public institutions), the Slovak Republic, Slovenia, Switzerland, the United Kingdom and 
the United States, as well as in Denmark (as of 2006-07), and in Sweden (as of 2011)”  (OECD, 2011). 
3. Principal Component Analysis 
The main purpose of this study is to discuss the main factors identified in the literature that lead young people in 
the EU countries to attempt higher education or not. 
We took into consideration some indices that relate to education and its cost by using the Principal Component 
Analysis and the simple regression. 
Principal component analysis (PCA) is a statistical procedure that is used for the multivariate analysis of 
correlated variables. “PCA is usually applied as a dimension reduction method: the few top principal components 
(PCs) explaining most of total trait variance are tested for association with a predictor of interest, and the remaining 
components are not analysed” (Am J Hum Genet, 2014) . 
The first principal component is given by the linear combination of variables that take the maximum from the 
variance of the initial variables. The next principal component is the one that has the next variance and so on. The 
method is considered useful if the first few components take about 70% of the variance. 
The study uses quantitative variables in order to capture a static image of the European Union countries included 
in the analysis with reference to the year 2012. Because the standard deviation values of the indicators are quite 
different, the data will be standardized and these new values will be used in the next analyse. 
According to the Correlation Matrix (Appendix A) we can observe the correlations between the variables. We 
have strong positive correlations between “Life expectancy at age 65, by sex” and “Labour cost levels” of 0.817, 
“Crude rate of net migration plus adjustment” and “GDP per capita in PPS” of 0.732, “GDP per capita in PPS” and 
“Labour cost levels” of 0.777.  
Also we have negative correlation between “People at risk of poverty or social exclusion by education level” and 
“Labour cost levels” of -0.710, “Life expectancy at age 65, by sex” and “People at risk of poverty or social 
exclusion by education level” of -0.718. 
From the following output we will study the quality of the graphic representation on one, two or three axis. We 
can try to identify the number of the principal components included in the analysis by identifying the inflection 
node.  In our output, we can identify three principal components. 
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Fig. 1. Scree Plot 
 
There is also a safer method to identify the number of the principal components, if we can’t tell for sure by 
looking at the Scree Plot – the table Total Variance Explained. 
 
Table 1. Total Variance Explained 
Component 
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 
Total 
% of 
Variance 
Cumulative 
% Total 
% of 
Variance 
Cumulative 
% Total 
% of 
Variance 
Cumulative 
% 
1 4.195 38.141 38.141 4.195 38.141 38.141 3.684 33.489 33.489 
2 2.675 24.321 62.461 2.675 24.321 62.461 2.782 25.292 58.781 
3 1.263 11.485 73.947 1.263 11.485 73.947 1.668 15.166 73.947 
4 .991 9.009 82.956       
5 .648 5.887 88.843       
6 .570 5.181 94.024       
7 .240 2.182 96.206       
8 .148 1.346 97.552       
9 .117 1.065 98.617       
10 .091 .830 99.446       
11 .061 .554 100.000       
 
If we use only one factorial axis for components cloud representation (meaning to take into account only one 
principal component) 38% from the total variance will be explained (the 3rd column of the above table “Initial 
Eigenvalues – Cumulative %”). If we project the information in the first two axes, 62% from the information will be 
kept. This representation will be quite weak; therefore we will use three axes. It can be observed that three 
components have Eigen values bigger than value 1, taking approximately 74% from the total variance. 
The Component Matrix table is essential in the analysis because it contains the factor loadings (table 2). In this 
table we have the correlations between the components (the columns) and the initial variables (the rows). From the 
matrix, we obtain the vectors of the axes; the column of each component indicates information about the weighting 
or the coefficients for each variable that participates at the description of the component. 
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Table 2. Component Matrix 
 
Component 
1 2 3 
Zscore:  Labour cost levels .899 -.234 .058 
Zscore:  Life expectancy at age 65, by sex .875 .001 -.177 
Zscore:  GDP per capita in PPS .826 -.353 -.136 
Zscore:  People at risk of poverty or social exclusion by education level -.783 .243 .148 
Zscore:  Crude rate of net migration plus adjustment .629 -.240 -.457 
Zscore:  Population with tertiary education attainment by sex and age .601 -.043 .510 
Zscore:  Live births by mother's age at last birthday and legal marital status .125 .931 -.121 
Zscore:  Population on 1 January by age and sex 15-24 years old .365 .856 -.079 
Zscore:  Students from abroad by level of education and origin .512 .786 .116 
Zscore:  Youth employment by sex, age and educational attainment level 15-24 years old 
.394 .142 .697 
Zscore:  Early leavers from education and training by sex and labour status 18-24 years old 
-.051 .377 -.446 
 
From the Component Matrix table, we can conclude that: 
The first principal component is strongly positive correlated with the Labour costs levels (0.899),  Life 
expectancy at age 65, by sex (0.875), GDP per capita in PPS (0.826) and strongly negatively correlated with People 
at risk of poverty or social exclusion by education  level  (-0.783); 
The second principal component is strongly positive correlated with the Live births by mother's age at last 
birthday and legal marital status (0.931), Population on 1 January by age and sex 15-24 years old (0.856) and with 
the Students from abroad by level of education and origin (0.786); 
The third principal component is strongly positive correlated with the Youth employment by sex, age and 
educational attainment level 15-24 years old (0.697). 
 
Table 3. Rotated Component Matrix 
 
Component 
1 2 3 
Zscore:  GDP per capita in PPS .886 -.088 .184 
Zscore:  Labour cost levels .845 .026 .390 
Zscore:  Life expectancy at age 65, by sex .837 .268 .161 
Zscore:  People at risk of poverty or social exclusion by education level -.818 -.006 -.156 
Zscore:  Crude rate of net migration plus adjustment .792 -.003 -.189 
Zscore:  Live births by mother's age at last birthday and legal marital status -.127 .935 -.074 
Zscore:  Population on 1 January by age and sex 15-24 years old .093 .928 .055 
Zscore:  Students from abroad by level of education and origin .174 .882 .291 
Zscore:  Youth employment by sex, age and educational attainment leve 15-24 years old .057 .174 .792 
Zscore:  Population with tertiary education attainment by sex and age .362 .076 .697 
Zscore:  Early leavers from education and training by sex and labour status 18-24 years old .001 .391 -.436 
 
The Rotated Component Matrix table contains bigger coefficients for the first components and smaller for the last 
components than the Component Matrix table. 
The first component is defined by the “GDP per capita in PPS”, “Labour cost level”, “Life expectancy at age 65, 
by sex”, “People at risk of poverty or social exclusion by education level” and “Crude rate of  net migration plus 
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adjustment”. 
The second component is defined by the “Live births by mother’s age at last birthday and legal marital status”, 
“Population on 1January by age and sex 15-24 years old” and “Students from abroad by level of education and 
region”. 
The third component is defined by the “Youth employment by sex, age and educational attainment level 15-24 
years old” and “Population with tertiary education attainment by sex and age”. 
Using the WARD method we obtain a hierarchical classification of the European Union countries by using the 
standardized value of the variables used in the previous analysis.  The measure of the distance method used we 
choose the squared Euclidian distance.  
The graphic representation of this method is the Dendrogram. In the Dendrogram we have the countries arranged 
by using coefficients from 0 to 25. 
 
 
 
Fig. 2. Dendrogram 
 
We obtained two clusters, the first one contains 12 countries (Austria, Belgium, Cyprus, Denmark, Finland, 
France, Germany, Ireland, Luxembourg, Netherlands, Sweden and United Kingdom) and the second one contains 16 
countries (Bulgaria, Croatia, Czech Republic, Estonia, Greece, Hungary, Italy, Latvia, Lithuania, Malta, Poland, 
Portugal, Romania, Slovakia, Slovenia and Spain). 
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Table  4.  Descriptive statistics for the clusters 
Cluster 1 Cluster 2 
  N Mean Std. Deviation N Mean Std. Deviation 
Zscore:  Live births by mother's age at last birthday and legal 
marital status 12 .1324431 1.34854629 16 -.0993324 .66469477 
Zscore:  Youth employment by sex, age and educational 
attainment level 15-24 years old 12 .5732669 .76392565 16 -.4299502 .95496110 
Zscore:  Population on 1 January by age and sex 15-24 years 
old 12 .2615403 1.29881636 16 -.1961553 .68348940 
Zscore:  Population with tertiary education attainment by sex 
and age 12 .7309684 .73092678 16 -.5482263 .81251028 
Zscore:  Labour cost levels 12 .9712647 .52434380 16 -.7284485 .52695617 
Zscore:  GDP per capita in PPS 12 .7865902 1.05446182 16 -.5899426 .34409362 
Zscore:  Early leavers from education and training by sex and 
labour status 18-24 years old 12 -.2136769 .36950046 16 .1602577 1.27904519 
Zscore:  People at risk of poverty or social exclusion by 
education level 12 -.6104880 .53067243 16 .4578660 1.03523418 
Zscore:  Life expectancy at age 65, by sex 12 .7360167 .24310440 16 -.5520125 .99912533 
Zscore:  Crude rate of net migration plus adjustment 12 .4497217 1.15650527 16 -.3372913 .73212970 
Valid N (listwise) 12     16     
 
We can conclude that the first cluster contains more developed countries than the second cluster, especially based 
on the educational indicators. The index “Youth employment by sex, age and educational attainment level 15-24 
years old” has a significantly bigger value for the mean for the first cluster (0.57) than the mean value for the second 
cluster (-0.42). 
Another index that supports the conclusion is the “Population with tertiary education attainment by sex and age” 
with the mean value 0.73 for the first cluster and -0.54 for the second cluster. The “Labour cost level” has also a 
bigger mean value for the first cluster (0.97) than the mean value for the second cluster (-0.72).  Even if we have 
these values for the “Labour cost levels”, the index “Crude rate of net migration plus adjustment” has also bigger 
mean value for the first cluster (0.44) than the mean value for the second cluster (-0.33).  
In order to see if there is a connection between the cost of the education (if the higher education is free of charge) 
and the population with higher education attainment, we made a simple regression between “Public expenditure on 
education” and “Population with tertiary education attainment”. Because of the missing data for the first indicator 
for the 2012 year we made the analysis on the 2011 data. 
 
Table 5. Model Summary 
Model R R Square Adjusted R Square 
Std. Error of the 
Estimate 
1 .534 .286 .256 6.10469 
 
Since the value of the Sig. F=0.005<0.05 (table 6) there is a statistically significant relationship between 
Population with tertiary education attainment and Public expenditure on education. 
The R-square statistic (table 5) indicates that the model explains 28.6% of the variability of Population with 
tertiary education attainment. The correlation coefficient equals 0.534 (table 7), indicates a relatively medium 
relationship between the variables. 
 
Table 6. ANOVA 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 357.471 1 357.471 9.592 .005 
Residual 894.413 24 37.267   
Total 1251.883 25    
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Table 7.  Correlations 
 
Public expenditure on 
education 
Population with tertiary education 
attainment 
Public expenditure on education Pearson 
Correlation 1 .534 
Sig. (2-tailed)  .005 
N 26 26 
Population with tertiary education 
attainment 
Pearson 
Correlation .534 1 
Sig. (2-tailed) .005  
N 26 28 
 
 
Table 8. Coefficients 
Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
1 (Constant) 7.904 5.189 1.523 .141 
Public expenditure on education 
2.826 .912 .534 3.097 .005 
 
The equation (according with the table 8) of the fitted model is:  
Population with tertiary education attainment = 7.9 + 2.82* Public expenditure on education 
 
We used the same method for the “Public expenditure on education” and “Crude rate of net migration plus 
adjustment”. The model explains 22.1% (table 9) of the variability of the Crude rate of net migration plus 
adjustment.  
Since the value of the Sig. F=0.015<0.05 (table 10) there is a statistically significant relationship between Crude 
rate of net migration plus adjustment and Public expenditure on education. 
 
Table 9. Model Summary 
Model R R Square Adjusted R Square 
Std. Error of the 
Estimate 
1 .470 .221 .189 5.42151 
 
Table 10. ANOVA 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 200.200 1 200.200 6.811 .015 
Residual 705.426 24 29.393   
Total 905.626 25    
 
The correlation coefficient equals 0.470 (table 11), indicates a relatively medium relationship between the 
variables. 
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Table 11. Correlations 
 
Public expenditure on 
education 
Crude rate of net migration plus 
adjustment 
Public expenditure on education Pearson Correlation 
1 .470 
Sig. (2-tailed)  .015 
N 26 26 
Crude rate of net migration plus 
adjustment 
Pearson Correlation 
.470 1 
Sig. (2-tailed) .015  
N 26 28 
 
 
Table 12. Coefficients 
Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
1 (Constant) -10.826 4.609 -2.349 .027 
Public expenditure on education 2.115 .810 .470 2.610 .015 
 
The equation (according with the table 12) of the fitted model is:  
Crude rate of net migration plus adjustment = -10.82 + 2.11* Public expenditure on education 
 
The countries that are in the first cluster have the index Public expenditure on education bigger and have also the 
index Crude rate of net migration plus adjustment bigger. This is the case for the developed countries like Germany, 
France, United Kingdom, Sweden, Finland, and Netherlands.  According with the QS World University Rankings 
2013, United Kingdom has 29 universities in top 200, Germany has 13 universities, and Netherlands has 11 
universities. 
4. Conclusions 
In this paper we tried to create a starting point for the discussion of the cost of the education in the European 
Union countries. After studying and analysing the data available about this subject, we can affirm the fact that there 
are a lot of factors that lead young people in the EU countries to attempt higher education or not and also which is 
the best country to study. 
The public expenditure on education and also the prestige of the universities play an important role in the 
decisional process of choosing the best country for the university studies. 
On the other hand, the increased rate of young people finishing a form of higher education and aged less than 29 
suggests a decrease in employee credibility of the diplomas and therefore a significant decrease in employment 
among young people. 
Another important aspect is that youth rarely merge the education and employment. 
Education, notably the higher education, needs to become a priority in order to create an economy based on 
knowledge and to achieve higher rates of employment and economic growth, in relation to the sustainable 
development. 
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Appendix A. Correlation Matrix 
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